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triggered off by an initial atopic reaction which
allows escape of antibodies of IgG class into
the vessel walls. As in the rabbit, Arthus reac-
tions in man are inhibited by administration of
glucocorticoids.

Circulating immune-complex disease: serum
sickness

In man, antigen-antibody complexes are
formed in the plasma, both as a result of ad-
ministration of foreign proteins and haptenic
drugs, and also in a number of natural diseases,
particularly infections. Serious effects result
from their deposition in the walls of blood ves-
sels, especially in the glomeruli, but also in the
skin and the walls of arteries. Local lesions
develop at these sites and, depending on the
duration of deposition, may be acute and self-
limiting, recurrent or chronic.

Experimental basis. The basis of this form of
hypersensitivity has been elucidated by Dixon,
Cochrane and others (see Cochrane,  1973),
mainly in rabbits. After a single injection of a
large amount of antigen, e.g. bovine serum
albumin, no harmful effects occur until, after
several days, antibody is produced. As it ap-
pears, it combines with antigen still present in
the plasma, forming immune complexes. In-
itially antigen is present in relative excess and
its union with antibody produces small soluble
complexes (Fig. 5.6, p.  110) which are not
readily phagocytosed and so persist in the cir-
culation. As antibody increases, intermediate-
sized soluble, and then large, insoluble com-
plexes are formed, and after a few days free
antibody can be detected. The larger aggregates
of immune complex are rapidly taken up and
destroyed by phagocytic leukocytes and by
macrophages in the liver, spleen, etc. Accord-
ingly, in a rabbit producing a lot of precipitat-
ing antibody, complexes disappear from the
plasma in a few days (Fig. 6,7). During this
period, however, in which soluble complexes
formed in antigen excess are present in the cir-
culation, their presence triggers off a series of
reactions leading to release of histamine and
other vasoactive agents, with consequent in-
crease in vascular permeability. This in turn
allows  the  soluble  (Complexes,  along  with
plasma proteins, to teak out between the endo-
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Fig. 6.7 The formation of antigen-antibody com-
plexes in the circulation. Injection of antigen is fol-
lowed after some days by the appearance of anti-
body in the plasma: during the next few days, the
concentration of antigen falls sharply and antigen
antibody complexes are present in the plasma.

accumulate between the endothelium and base-
ment membrane, where their presence results in
vascular injury.

The mechanism of increase in vascular perme-
ability, as in inflammation, is complicated, and varies
in different species. In the rabbit, in which most of
the reservoir of histamine in the blood is in the plate-
lets, histamine release appears to be due mainly to
union of antigen with IgE antibody bound to base-
phil leukocytes (i.e. a type 1 hypersensitivity reac-
tion): this induces release of a factor which causes
the platelets to aggregate and discharge their hista-
mine. Other mechanisms of release of histamine from
platelets involve activation of complement by the
complexes and participation of neutrophil poly-
morphs.

In the experiment described above, in which
rabbits are given a single injection of an anti-
gen, immune complexes in the blood are de-
posited beneath the vascular endothelium, par-
ticularly in the glomerular capillaries, the small
vessels in the joints and skin, in the endocar-
dium, and focally in various arteries. The de-
posited complexes continue to fix complement,
and, except in the glomeruli, this triggers off an
Arthus-type reaction, with acute inflammation,
infiltration of polymorphs, and sometimes
thrombosis and necrosis. The reaction is par-
ticularly intense in the arterial lesions, which
may extend to involve the whole thickness of
the wall Activation of complement and poly-
morphs results in phagocytosis of the deposited
complexes within 48 hours* so that, although